Abstract:
In an already challenging environment, the Western diet has introduced noncommunicable diseases (NCD) such as diabetes and cardiovascular disease to the Pacific Islands (PIC). Without modern medicine, many of these regions, including Melanesia, Micronesia, and Polynesia are ill equipped to handle the long-term effects of these noncommunicable diseases. A high percentage of the Pacific Island population is obese and overweight; and the Islands are struggling to combat the epidemic. Many programs and proposals have been implemented, such as changes in trade policy, local activism, and government modifications, but there has been no evidence of a decline in noncommunicable diseases. There is still a significant amount to be done. I argue that culturally relevant approaches in the Pacific Islands, modeled after a Native American program, could prove to be an effective solution to positive dietary changes.
Introduction:
Europeans colonized the Pacific Islands first, followed by the Japanese; after World War II the United States occupied the islands. Today, only American Samoa is a U.S. territory. Many islands are now independent, and some, such as, American Samoa and the French Polynesia Islands, are still territories of foreign countries. Due to foreign occupation, there has been significant change in the Pacific Island's diet over the last fifty years. As the islands modernized and started developing urban areas, the diet of the people shifted. Instead of eating traditional foods, the islanders turned to cheap imported, processed foods that were high in fats and carbohydrates. The link between modernization, globalization, and obesity has been empirically documented. 1 A comparative study was conducted between American and Western Samoans. The American Samoans lived a more modern lifestyle and their average body mass index (BMI) was 35.2 compared to Western Samoans of 30.3. A similar study in Papua New Guinea found that those living a modern lifestyle had less physical activity and a higher BMI. 2 While malnourishment still exceeds obesity in underdeveloped countries, countries in developmental transition have seen a shift to a higher prevalence of obesity compared to undernourishment. This is an issue that plagues the world and the Pacific Islands have paid a price for modernizing their diet.
Micronesia, a province of the Pacific Islands, is a clear example of modernization and dietary changes in the islands. The Pacific Islander's original diet consisted of taro, breadfruit, yams, coconut, arrowroot, bananas, and seafood. When the Spanish came they introduced maize, cassava, sweet potatoes, chicken and pork. The Japanese also introduced rice. Even after the introduction of many new foods, the health of the Pacific Island population remained strong. Many new foods were introduced to the islands, but the PICs were still only consuming whole, unprocessed foods. In the 1940's after World War II, the U.S. Navy conducted a survey and found virtually no obesity, hypertension, or diabetes among the population. Dietary changes began when the United States occupied Micronesia. Beginning in the 1960's and 1970's when the islands started to receive food aid from the United States, the Pacific Island's diet transitioned to 1. Cassels, Susan. "Overweight in the Pacific: links between foreign dependence, global food trade, and obesity in Federated States of Micronesia." Globalization and Health 10 no. 2 (2006) . http://globalizationandhealth.biomedcentral.com/articles /10.1186 /10. /1744 predominantly rice and imported foods. The United States Department of Agriculture (USDA) gave food to Micronesia through the Supplementary Feeding program.
Children's lunches consisted of rice and tinned food. Their intentions were most likely in the right place, but the long-term effects of the program were not considered. By the 1980's there was an increase in the consumption of sugar and sweet foods. 3 Today Micronesia's diet mainly consists of rice, wheat flour, sugar, refined foods, and fatty meats, and as a result many islands have high obesity and diabetes rates, such as Yap, a state of the Federal States of Micronesia (FSM). 63-80% of the adults and 20.5-33.8% of children are over weight or obese and 23% of the adult population has diabetes. 4 The local governments and the global community have started to address the dietary risk factors. After many years of an inadequate diet, a large portion of the population is facing the consequences of processed, western diet and sedentary lifestyle. To put these values into context, the prevalence of diabetes in the United States is 9.3 percent according to the Center of Disease Control and Prevention. All prevalence rates above, except one, exceed America's diabetes prevalence rate. There is frequently a concern in America regarding obesity and diabetes and the health costs associated with 5. Tin, S., Lee, C., Colagiuri, R. "A profile of diabetes in Pacific Island Countries and Territories." Elsevier: Diabetes Research and Clinical Practice 107 (2015) : 233-246. http://www.sciencedirect.com.echo.louisville.edu/science/article/pii/S0168822714004707 these diseases, therefore it is clear this issue in the PICs demands significant attention. It is also important to note that many cases of diabetes go untreated and many people are considered pre-diabetic. According to the Obesity Action Coalition, obese people are 3-7 times more likely to have type II diabetes, and 20 times more likely if they have a BMI over 35. 6 Therefore it is important to assess the obesity rate of the Pacific Islands; these statistics are shown below.
Countries
Obesity ( Table 3 . Represents the prevalence of diabetes complications in Nauru, Solomon Islands, and Vanuatu. 8 The percentage of diabetics suffering from additional complications is relatively high. There are many other countries with higher diabetes prevalence than the three countries listed above; therefore it is likely that many countries are suffering just as much, if not more, from diabetes complications as well.
Current Challenges:
Health Care and Health Costs
With an increasing number of people developing NCDs, the health care system is struggling to meet patient needs. The Pacific Islands have had minimal success using preventative measures to reduce diabetes and obesity. They are equipped with comprehensive services for treating these diseases, 9 but not everyone is able to receive these treatments due to a shortage of resources or patients' negligence. There are few diabetics who chose to practice self-care. solving skills, healthy coping skills and risk-reduction behaviors. 10 With a large percent of diabetics not practicing self-care, much of the burden is left on the health care system. Studies conducted in Nauru, Solomon Islands, and Vanuatu found that 41%, 13%, and 11% were treated with diet alone, respectively, oral anti-diabetics agents 49%, 82%, and 83%, respectively, and insulin 10%, 5%, and 6%, respectively. 11 Oral anti-diabetic medications works to increase the body's production of insulin or make the insulin more effective, although in many cases the oral anti-diabetic agents are not enough to maintain appropriate blood glucose levels and prevent the onset of diabetic related complications. 12
The percentage of diabetics in Nauru, Solomon Islands, and Vanuatu reaching their goals for blood pressure, cholesterol levels, and triglycerides never exceeded 55% and many areas were in the 20-30% range. Overall, there is a lack of treatment and therefore a low percent of diabetics achieving their "self-care" health goals. It is also important to consider that almost all type II diabetes is reversible through proper diet and exercise.
The health costs associated with non-communicable diseases put a financial strain on both the health care system and the individual. A 2010 study in Vanuatu found that, on average, a patient with type II diabetes spends approximately $410 USD on prescription medication, transportation, and special diet. 13 The average income in Vanuatu as of 2014 was $3,160 USD; therefore approximately 13% of income is spent on health care for 10. Shrivastava, S., Shrivastava, P., Ramasamy, J. "Roles of self-care in management of diabetes mellitus." Journal of Diabetes and Metabolic Disorder 12, no. 14 (2013 Research has shown that inadequate diet as well as obesity is linked to poverty.
The Pacific Islands turn to imported foods because they are inexpensive but also calorie dense. Affordable, imported goods that many PIC individuals consume as staple foods include fatty meats and wheat flour. As the PICs have increased food imports they have become more reliant on the global economy. As a result the islands suffered during the global recession when food prices increased.
Poverty is only one of many factors effecting health of the Islands. The population growth occurring on the PICs has also been a contributing factor to food insecurity because the islands must supply more food for the growing population. The population of the Pacific Islands in the 2010 was 10.1 million people. The annual growth rate was 1.9%. Table 5 identifies the projected populations for each province. Emigration to surrounding nations, mainly New Zealand, has helped reduce population growth. For example, without emigration Samoa would have doubled its population of 183,000 people in 2010 to nearly 400,000 today. 19 However, even with many people emigrating from the PICs the population growth and limited resources resulted in food insecurity. This food insecurity has forced people to look outside the islands for food. In 1942 when the Pacific Islands became involved in World War II, imported foods became common. 20 Additionally, when the economy shifted from a tradecentered to a cash-centered economy, the PICs were able to make global trades that they were unable to make prior. The cash economy opened up many doors for the PICs to enter into global food trade. While this event was beneficial to economic growth, it fostered a long-term problem regarding highly processed food imports.
Agriculture
Another factor influencing the PICs importation of staple foods as they struggle for food security concerns access to farmland. There is approximately 34 million hectares of forest, and 25 millions hectares are closed canopy forest that can be used commercially for logging and agriculture. 21 These islands generally turn to fisheries and the service industry for economic development rather than crop production. While some islands do not produce commercial crops, many people living in rural regions engage in subsistence agriculture. 23 The traditional crops included coconut, breadfruit, pandanus (tree crops), taro, and other root crops. Sweet potato, limes and vegetables have become common crops as well.
The largest commercial crop is coconut, followed by taro and sugarcane. 24 Unfortunately, agricultural production has declined over the years due to a wide range of causes. The setbacks include land leasing for non-agricultural purposes, inadequate equipment, decline in fruit tree productivity, and depressed global food prices. Some countries have increased their crop production, but they have done it through increasing farmland rather than increased productivity per hectare. 1960s 1970s 1980s 1990-1994 1995-1999 
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Cultural Set Backs
In the PICs, there is a cultural perception that imported foods are superior to local foods because they come from wealthy countries. Unfortunately, some of the imported foods the PICs receive are foods that are unpopular in other countries due to questionable nutrients and fat content. One example is mutton flap that contains 40 grams of fat per 100 grams of meat. 36 In addition to the appeal of imported food, "eating until one cannot eat any more is a traditional sign of well-being." 37 Foods such as pork fat and coconut cream are considered a delicacy. In the past these foods were not available on a daily basis, but now they are. The consumption of these foods daily puts individuals at risk for NCDs. 38 Managing a healthy diet is a difficult task, but cultural barriers make this more challenging. program were to reduce sugar beverages, increase percent of children eating breakfast, increasing physical activity, decrease television and increase quality of food at school.
While there was success in some of these subject matters, there was only a small change in the students' body mass index (BMI) over the course of the project. To improve results, the project will be followed up by more intervention and interventions beyond a school setting. 44
The food policy and taxation are both methods of regulation. Both of these methods require overcoming industrial barriers and legislative processes that stunt the progression of interventions. While these regulations are important interventions, there is a limit to how much the government can regulate the food system; therefore regulation must be a supplemental intervention if significant change in NCDs is desired. The fishing industry and health and wellness programs are opportunities to improve health. There is also significant opportunity to implement community-based interventions that encourage active participation.
Culturally-Based Solution
There are a number of factors, such as history, landscape, climate change, urbanization, and population growth that have led to the PICs current food situation and health status. There are a number of solutions that would benefit the PICs significantly, but some solutions are difficult to implement and others need to be incorporated with supplemental interventions. For a solution to be effective and have a long-term impact, 44. Tuiketei, T., Snowdon, W., Waqa, G., Kremer, P., Schultz, J., and Vanualailai, N. "Pacific Obesity Prevention in Communities Project Fiji Country Report." Fiji School of Medicine and Deakin University. August 2010. http://www.fsm.ac.fj/files/Country%20OPIC%20Fiji%20report%20with%20cover%20FINAL.pdf the people of the Pacific Islands must take the lead. Most current solutions are promoting health and a stronger economy. While these are factors that most likely appeal to the population, it is clearly not enough incentive to prevent and/or decline the prevalence of NCDs. Unfortunately, studies have found that successful treatment in adults, who have chosen their intervention plan, only reduce their body weight by 10% and most regain the weight back a few years following the treatment. 45 Non-communicable diseases are largely a result of human behavior, which makes them even more difficult to treat. Food choices go far beyond the nutritional make up of a food. For instance, studies have found that children choose foods that adults they admire eat and that their favorite fictional characters eat. When people go out to eat, they not only consider the quality of food, they also consider the atmosphere, service, location and cost. 46 Food embodies experience, emotion, and health. Groups also make an impact on our food choices. We tend to form similar habits, tastes, and distastes for food our peers consume. 47 1) Support sustainable and evaluable ecologic approaches to reclaim traditional foods and physical activity; 2) encourage local practices that increase access to local foods and physical activity; 3) revive and create stories of healthy traditional ways to be remembered, retold, and talked about in homes, schools, and communities; and 4) engage community members to track success, participate in health promotion activities, explore diabetes in context with community history, and share stories of hope.
It is important to note that there is an emphasis placed on cultural incorporation because it is something with which the people identify. The foundation of the program is not based solely on nutrition; it is also based on food sovereignty and culture. 49 A recent report from the CDC identified the necessary elements that were implemented to make the Traditional Food Project successful. In this dynamic program qualitative data was collected through tribal presentations, monthly calls, and annual meetings to understand the projects maturation, development, accomplishments, barriers and necessary adaptions. Each local program was allocated $100,000 USD per year. The assessment of the program highlighted specific requirements for a successful outcome. It is clear that similar to the Native American culture, the culture of the Pacific Islands has much to offer. It offers a well balanced diet, adequate cooking methods, and encourages participation in physical activities. Using the methods detailed above, the culture can be revived in the PIC's. The guidelines above can be the basis for a Pacific Island Tradition Food Program and adjustments can be made to better suit the Pacific Island population. The CDC oversaw the operations of the Tradition Food Program. It would be beneficial for the WHO Western Pacific Regional Office to oversee a Tradition would strongly supplement the Traditional Food Project. For instance, there are already many school programs promoting wellness and healthier lunches. These programs could be adjusted to education students about healthy traditional foods, and the lunches could be made from local foods.
Taxation and subsidies could tax unhealthy imported foods, subsidize foods such as taro and yams that are currently considered luxury items because of their price, but were once stable foods. The food policy changes are discouraging non-traditional food such as the turkey tail and mutton flap. This provides an opportunity for other meat production, such as pork, which has been a source of protein for over 5,000 years. The promotion of the tuna industry ties directly to culture. Food culture in the Pacific Islands states, "fishing and fish have formed a part of the mythology and technology of the island people for centuries." 52 Fishing is a common practice is Pacific Island culture and increasing traditional and small vessel tuna fishing would provide an increase in tuna supply. All these traditional foods are all considered kakana dina, meaning real food in Fijian. 53 Pacific Islanders understand there is a difference between the foods being imported and the foods they once cultivated. A survey in 2001 had islanders rank a list of foods. The results showed a preference towards traditional foods but a higher consumption of imported foods due to their price. 54 chosen based on the current environmental situation, and utilizing crops common to the land will help offset the risk of crop yields. Plants such a coconut trees are stronger than ground vegetables, and can hold up better in intense weather conditions. Fiji has experienced increased rainfall; therefore cultivating taro, a crop that thrives in wet and swampy lands would be a viable option. As well, taro is capable of growing in sandy soils, therefore atoll islands would cultivate taro as well. The increased cultivation could also help drive down the price of taro. 56 These are all examples of ways countries can adapt their agriculture to their environment and needs. It will be important to increase the amount of fruits and vegetables imported to the Pacific Islands, and it could be beneficial to increase trading between islands if one island specializes in a particular crop. While a significant emphasis should be put on agriculture, imports should still be a source of food 55. Roger Haden, Food Culture in the Pacific Islands (Santa Barbara, California: Greenwood Press, 2009), pg.198. 56. Ibid., 59. security to bolster nutritional values especially during natural disasters that will negatively impact agriculture production.
Another area that will be particularly important for the PIC Traditional Foods Project is the integration of the elderly and youth population. Many young adults are choosing to move to urban areas; therefore traditional culture will need to be incorporated into urban living. For exampling, developing programs involving the cultivation of traditional gardens in urban areas, which is a trend occurring in many American cities. As the PICs modernize, there are aspects of the traditional lifestyle that will no longer be practical today; therefore blending traditional and modern ways will be necessary. It is important to note that the urban culture, as it was described up, still in many ways is reflective of Pacific Island culture. Learning traits such as cooking can be carried out in urban or rural areas. Encouraging the youth to take part in the program is important because they are the future of the PICs and for traditions to continue the younger generations must carry them on. Young adults in the PICs identify more with a global culture due to technology and media rather than the culture of the Pacific Islands. 57
Immersing them in a rural and traditional setting could be beneficial in some cases.
Because youth unemployment is high in urban areas, if agricultural jobs were available, this could encourage the young populations to move back to a rural and traditional setting. Instilling traditional values is important for the health of the community, but it is also important for the Pacific Islands to keep their culture alive.
Finally, it will be challenging to align cultural and health views. In the Pacific Island it is considered a sign of wealth when someone consumes a large amount of food.
57. Roger Haden, Food Culture in the Pacific Islands (Santa Barbara, California: Greenwood Press, 2009), 198.
Also, imported foods from westernized countries are considered superior to some traditional foods. These are two traditional views that unfortunately do not align with a healthy diet. If imported foods shift from processed, high calorie foods to fruits and vegetables then it would beneficial if these imports were considered superior because it would help increase whole food consumption. On the other hand, the cultural connection between over consuming food and wealth is a norm that does not facilitate a healthy lifestyle. While many people are food insecure, it is not likely many people are over indulging daily, but it is a cultural view that must be discouraged through raising health awareness and teaching the implications of over consumptions. As the Native American model suggests, using posters and community conversation is an important way to raise awareness and curiosity in the community.
Conclusion
Alterations of current programs and new interventions in dietary health are all focused on providing resources and assistance to the community. By providing access to land, cultural knowledge, and the necessary resources for the community to formulate a plan of action, based on their own assessments, each island will be equipped to develop a Traditional Foods Program. Additionally, outside assistance can be provided for the planning and implementation process. This is a plan that highlights a new perspective on improving health, utilizing traditional culture of the PICs as the core of the intervention. There is evidence from both a Native American model and an Aborigines Intervention that consuming a traditional diet will improve health, and renew traditional culture among the community. This plan does not evaluate the costs and funding sources for the program. Therefore, for the program to be implemented each island would need to find funding and assess the amount of funding needed. Each country has different concerns regarding agriculture, poverty, food security, urbanization, and a source of funding. The goal of this thesis is to encourage the Pacific Islands to consider a cultural intervention to improve health, while also reviving traditional culture. There is strong connection between food and culture, and using this connection can make an impact on the diet and health of the community. 
